CHAPTER 67 

Hemorrhagic Versus Ischemic 
Stroke 


KEY TEACHING POINTS 

Ischemic and hemorrhagic strokes may both cause neurologic deficits such as 
hemiparesis, hemisensory deficit, aphasia, and hemianopia. Certain additional 
findings, however, may distinguish hemorrhagic from ischemic stroke. 

In studies of patients with stroke, the findings that increase probability of hem¬ 
orrhagic stroke the most are coma, neurologic deterioration during the first 3 
hours, neck stiffness, systolic blood pressure greater than 220 mm Hg, and a 
Siriraj score greater than I. 

In patients with stroke, the findings that decrease probability of hemorrhagic 
stroke the most are cervical bruit, atrial fibrillation, and a Siriraj score of less 
than — I. 

Despite the value of these bedside findings, all patients with stroke require 
urgent neuroimaging to distinguish these subtypes and direct management. 


I. INTRODUCTION 

Stroke is the third leading cause of death in the United States. 1 The two funda¬ 
mental subtypes of strokes are hemorrhagic stroke (intracerebral hemorrhage or 
subarachnoid hemorrhage) and ischemic stroke (infarction from thrombosis or 
embolism). In the United States, 87% of strokes are ischemic and 13% are hemor¬ 
rhagic (10% are intracerebral and 3% are subarachnoid), 1 but in some develop¬ 
ing nations more than 50% of strokes are hemorrhagic.- All patients with stroke 
require prompt neuroimaging to distinguish these subtypes and direct management, 
although bedside examination is still helpful when neuroimaging is unavailable and 
while monitoring patients during treatment. 

Since the times of ancient Babylonia, Greece, and Rome, clinicians have rec¬ 
ognized stroke, calling it apoplexy Although ancient physicians understood that 
damage to one cerebral hemisphere produced weakness on the opposite side of the 
body, modern concepts of cerebrovascular disease were lacking until 1655, when 
Johann Jakob Wepfer, a Swiss physician, first described intracranial hemorrhage, its 
clinical features, and postmortem findings. 1 ’ 


II. FINDINGS 

Cerebral hemorrhage and infarction cause abrupt deficits of neurologic function, 
such as hemiparesis, aphasia, hemisensory disturbance, ophthalmoplegia, visual 
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FIG. 67.1 "ADDITIONAL'’ FINDINGS OF HEMORRHAGIC STROKE (CORONAL SEC¬ 
TION OF BRAIN). Top half: There is a small hemorrhage in the left basal ganglia, causing hemipa- 
resis and clinical findings indistinguishable from ischemic stroke. Bottom half: Progressive intracranial 
hemorrhage causes the “additional” findings of hemorrhage, including rapid neurologic deteriora¬ 
tion, headache, vomiting, coma, and neck stiffness. Intraventricular blood follows the normal path 
of cerebrospinal circulation through the median and lateral apertures of the fourth ventricle to reach 
the subarachnoid space at the base of the brain (only rarely does intracerebral hemorrhage directly 
rupture in the subarachnoid space). 


field defects, and ataxia. Nonetheless, cerebral hemorrhage differs from infarction 
by the presence of an expanding hemorrhage within the brain, which may produce 
additional symptoms beyond neurologic deficits (Fig. 67.1). Examples of additional 
symptoms are prominent vomiting (from increased intracranial pressure), severe 
headache (from meningeal irrigation or increased intracranial pressure), rapid 
progression of neurologic deficits (from expansion of the hematoma), coma (from 
bilateral cerebral dysfunction, uncal herniation, or posterior fossa mass effect), and 
bilateral Babinski signs (from bilateral dysfunction). 

Over the last several decades, clinicians have developed several different stroke 
scores to distinguish hemorrhagic from ischemic infarction, 3 but the most widely 
used is the Siriraj stroke score, developed by Poungvarin et ale in 1991 (Table 67.1). 


III. CLINICAL SIGNIFICANCE 

The data in EBM Boxes 67.1 and 67.2 stem from analysis of 39 studies involving more 
than 11,000 patients with stroke from across the globe. The diagnosis of hemorrhagic 
stroke in these studies includes intracranial and subarachnoid hemorrhage, although 
relatively few patients had subarachnoid hemorrhage. The diagnostic accuracy of 
bedside findings is the same if patients with subarachnoid hemorrhage are excluded. ’ 
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TABLE 67.1 Siriraj Stroke Score* 

Characteristic 

Points 

Mental status^ 


Coma, semicoma 

+ 5 

Drowsy, stupor 

+ 2.5 

Vomiting 

+ 2 

Headache within 2 h 

+ 2 

Diastolic blood pressure 

+ 0.1 X DBP in mm Hg 

Diabetes, angina, or intermittent claudication 

- 3 

Correction factor 

- 12 


DB/? Diastolic blood pressure. 

*Based upon reference 7. Interpretation of total score: > I hemorrhage; — I to I uncertain; < — 
infarction. 

tA/ert mental status receives 0 points. 


EBM BOX 67.1 


Hemorrhagic Stroke 


Finding 
(Reference ) 

Sensitivity 

(%) 

Specificity 

(%) 

Likelihood Ratio 
if Finding Is 

Present 

Absent 

Vital Signs 

Systolic BP >220 mm Hg s 

17 

96 

4.0 

NS 

Systolic BP <160 mm Hg 9 

29 

30 

0.4 

2.4 

Additional Findings 

Mental status 7,10 ' 1 ’ 

Coma 

18-51 

90-99 

6.3 


Drowsy 

17-59 

— 

1.7 

— 

Alert 

21-54 

21-41 

0.5 

— 

Neurologic deterioration 

77-81 

85-88 

5.8 

0.2 

during first 3 h 16 

Kernig or Brudzinski sign 111,1 ' 

3-15 

98 

NS 

NS 

Neck stiffness 2,7,9,16 ' 18 

16-48 

81-98 

5.4 

0.7 

Babinski response 7,18,19 

Both toes extensor 

12-22 

90-95 

2.4 


Single toe extensor 

30-73 

— 

NS 

— 

Both toes flexor 

8-48 

40-75 

0.5 

— 

Neurologic Deficits 

Deviation of eyes 11,12, 1S ’ 19 

27-62 

64-81 

1.9 

0.7 

Hemiparesis 10 ' 12,18 ' 21 

17-87 

12-73 

NS 

NS 

Aphasia 11,12,18,22 

12-35 

62-92 

NS 

NS 

Hemisensory distur- 

0-80 

40-98 

1.3 

NS 

bance 10 ' 12, 18,19 






Continued 
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Q 


EBM BOX 67.1 


Hemorrhagic Stroke* — cont’d 


Finding 
(Reference)' 

Sensitivity 

(%) 

Specificity 

(%) 

Likelihood Ratio 11 
if Finding Is 

Present Absent 

Neurologic Deficits, cont. 

Hemianopia 11,12 

35 

73 

1.3 

NS 

Ataxia 11,12 

15 

80 

NS 

NS 

Other Findings 

Cervical bruit 9,12,13 

1 

81-93 

0.1 

NS 

Atrial fibrillation on 

ECG 10,16, 18,19,23 

1-21 

60-91 

0.3 

1.3 


*Diagnostic standard: For hemorrhagic stroke, computed tomography (all studies), sometimes with 
magnetic resonance imaging 14,24 or autopsy. 14,25 

'''Definition of findings: For both toes extensor, the Babinski response is present on both feet; for 
both toes flexor, the Babinski response is absent in both feet. 

^Likelihood ratio (LR) if finding present = positive LR; LR if finding absent = negative LR. 

BR Blood pressure; ECG, electrocardiogram; NS, not significant. 

Click here to access calculator 


HEMORRHAGIC STROKE 

Probability 

Decrease Increase 

-45% -30% -15% +15% +30% +45% 


LRs 


0.1 0.2 


0.5 

i i 


1 



Cervical bruit 

Absence of neurologic 
deterioration during first 
3 h 

Atrial fibrillation 


10 

_ 


LRs 


Coma 

Neurologic deterioration during 
first 3 h 
Neck stiffness 
Systolic blood pressure >220 mm Hg 
Both toes extensor 


A. SYMPTOMS 

According to a systematic review, 5 the following symptoms increase the probabih 
ity of hemorrhagic stroke: seizures accompanying the neurologic deficit (likelihood 
ratio [LR] = 4.7), vomiting (LR = 3), headache (LR = 2.9), and loss of conscious¬ 
ness (LR = 2.6). A history of prior transient ischemic attack decreases the prob¬ 
ability of hemorrhagic stroke (LR = 0.3). 

B. INDIVIDUAL PHYSICAL FINDINGS 

According to the LRs in EBM Box 67.1, the physical findings that increase the 
probability of hemorrhagic stroke the most are coma (LR = 6.3), neurologic dete¬ 
rioration during the first 3 hours (LR = 5.8), neck stiffness (LR = 5.4), systolic 
blood pressure greater than 220 mm Hg (LR = 4), and Babinski response in both 
toes (LR = 2.4). 
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Q EBM BOX 67.2 


Siriraj Score for Hemorrhagic Stroke 


Finding 
(Reference) 1 

Sensitivity 

(%) 

Specificity 

(%) 

Likelihood Ratio 2 
if Finding Is 

Present Absent 

Siriraj score 
“hemorrhage” (>1) 

23-87 

65-99 

5.5 

— 

Siriraj score “uncertain” 

(— 1 to 1) 

1-51 


NS 

— 

Siriraj score “infarction” 

(<-l) 

3-53 

13-60 

0.3 



*Based on references, 2 ' 7 ' 16-18 ' 20 ’ 25-42 

'Tor calculation of Siriraj score, see Table 67.1. 

^Likelihood ratio (LR) if finding present = positive LR; LR if finding absent = negative LR. 

Click here to access calculator 


HEMORRHAGIC STROKE: SIRIRAJ SCORE 

Probability 

Decrease Increase 

-45% -30% -15% +15% +30% +45% 


LRs 

0.1 

. 1 

0.2 0.5 i 

i i i i i ... i 

2 5 10 

_i_1_■ ■ i i ■ ■ ■ i_i_1_ 

LRs 


Siriraj score 

’infarction" 

(< -1) 

Siriraj score "hemorrhage" 

(+1 or more) 


The findings that decrease the probability of hemorrhagic stroke the most are 
cervical bruit (LR = 0.1), absence of neurologic deterioration during the first 3 
hours (LR = 0.2), and the presence of atrial fibrillation (LR = 0.3). 

As expected (see the section on Findings), the presence or absence of neurologic 
deficits —hemiparesis, hemisensory disturbance, deviation of eyes, aphasia, hemi- 
anopia, and ataxia—fail to distinguish hemorrhagic from ischemic stroke. 

C. COMBINED FINDINGS (SIRIRAJ STROKE SCORE) 

A Siriraj stroke score of greater than 1 (hemorrhage) increases the probability of 
hemorrhagic stroke (LR = 5.5, see EBM Box 67.2), whereas a score of less than -1 
(infarction) decreases the probability (LR = 0.3). Nonetheless, in these studies an 
average of 20% of patients with stroke (range 8% to 48%) were classified as “uncer¬ 
tain” by the Siriraj score, a score lacking diagnostic value (LR is not significant). 

The references for this chapter can be found on www.expertconsult.com. 
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